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Minor ECG Change and Fatal Arrhythmias
Ventricular ﬁbrillation (VF) can occur in the heart without any detectable heart disease
and this has been called idiopathic VF. The exclusion of heart disease would apparently
depend on the aggressiveness of the examination(s) employed and usually, the studies
should include at least ECG and cardiac echocardiography, and on some occasions cardiac
catheterization may be necessary. In addition, an electrolyte imbalance or inﬂammatory
disease can be excluded as the cause of VF through blood examination. In this way VF
which develops in the heart with no demonstrable organic heart disease, showing normal
function and without precipitating abnormalities in routine blood examinations, can be
diagnosed as idiopathic VF. However, there are some apparent limitations to such a
deﬁnition and early stage or focal lesions cannot be excluded. Furthermore, organic heart
disease may develop into idiopathic VF.
Idiopathic VF might show minor abnormalities on ECG. Of these, Brugada syndrome has
been established as a clinical entity and now the characteristic ECG ﬁnding is well known:
typically coved ST change in the precordial leads.1) This syndrome has been demonstrated
to be common in East Asia, including Japan, and the majority of idiopathic VF patients have
Brugada syndrome. In up to 25% of patients, an abnormal gene has been found and this
syndrome can be classiﬁed as a genetic disorder. Many clinical characteristics have been
reported from Japan and some clinical and prognostic diﬀerences can be pointed out in
patients with this syndrome between Western countries and Japan.
An ECG pattern compatible with Brugada syndrome can be found in the examination of
the general population: 1/1,000 for both sexes and 1/100 for males. Proper screening,
diagnosis and management are essential and the precise predictors of sudden cardiac death
need to be established.
It is deﬁnitely known that there are cases with idiopathic VF that show no abnormality or
only show minor changes on the ECG. ECG with early repolarization may be a candidate as
an indicator.2,3) In this syndrome, it has long been known that the ECG may show a notch or
slur at the end of the QRS complex (J wave) as well as a slight ST elevation usually in the
inferior lead and/or left lateral precordial leads. Early repolarization has been reported to
occur in Mongoloid and Negroid people more frequently, in 2–15% of the population, but it
has been considered benign.
Sporadic cases of sudden cardiac death with early reporalization was reported in early
19802,3) and a recent international study which included cases from Japan conﬁrmed an
association of early repolarization with sudden cardiac death.4) The patients with early
repolarization were more likely to be male and to have a history of syncope or sudden
cardiac arrest during sleep than those without early repolarization. A consistent increase in
the amplitude of early repolarization was observed just before ventricular arrhythmia
occurred. Bradycardia-dependent augmentation of the amplitude of the J wave might be
used in risk stratiﬁcation.
Regarding the cases of sudden cardiac death with a nearly normal ECG, we need to learn
the signiﬁcance of minor ECG changes to manage idiopathic VF, but too often we tend to
neglect such minor changes.
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